We present results from high-resolution spectra of 237 stars in the Orion Nebula Cluster (ONC) obtained during two engineering runs with the Hectochelle multifiber echelle spectrograph on the 6.5m MMT. The ONC is the nearest populous young (ages ∼ 1 Myr) cluster, and is therefore an important object for studies of the evolution of protoplanetary disks. Using the high spectral resolution of Hectochelle, we are able to distinguish stellar accretion and wind emission line profiles from nebular emission lines, and identify accreting members of the cluster from Hα profiles with greater accuracy than previously possible. We find 15 new members, based on Li 6707Å absorption and Hα emission. Line profiles of Hα of some objects that are not too contaminated by nebular emission show features characteristic of mass inflow and ejection. We also present rotational velocities as part of an initial investigation into angular momentum evolution of very young stars, confirming a difference between CTTS and WTTS that had been found in period analysis. Finally, we present an initial study of the radial velocity dispersion of the brighter stars in the central cluster. The very small dispersion derived, ≤ 1.8km/s, is in good agreement with estimates from proper motions.
Introduction
The Orion Nebula Cluster (ONC) is the youngest nearby populous cluster, (Hillenbrand 1997; Hillenbrand et al. 1998) , and the nearest HII region as well . Therefore, the ONC is a crucial object for the study of the evolution of protoplanetary accretion disks at early ages (Hillenbrand 1997) . It has been difficult to study protoplanetary disk accretion in the ONC, due to the very bright nebular background, which makes it hard to detect the accretion-powered ultraviolet continuum and optical line emission. The recent study of Robberto et al. (2004) , which uses the high spatial resolution of the Hubble Space Telescope to detect ultraviolet continuum excesses, and thus infer mass accretion rates in 40 stars, is an important first step toward characterizing accretion properties in the ONC. This sample, however, constitutes only a small fraction of the stars in the cluster; it is desirable to identify many more accreting members, as well as non-accreting stars, to help to interpret studies of disk infrared excess emission (Lada et al. 2000) , and to understand the origin of stellar angular momenta distribution (Herbst et al. 2000; Stassun et al. 1999; Rhode, Herbst, & Mathieu 2001) .
In the standard model of T Tauri accretion, the disk is truncated by the stellar magnetic field, and material falling onto the stellar surface is channeled along magnetic field lines (Bertout, Basri, & Bouvier 1988; Königl 1991; Hartmann, Hewett, & Calvet 1994) . The motions of the infalling gas produce broad emission line profiles, with velocity widths typically > 100 km s −1 , as explained in ; Muzerolle, Calvet, & Hartmann (2001) ; Muzerolle et al. (2003a) . In contrast, the non-accreting or weak T Tauri stars (WTTS) have only chromospheric emission, and thus exhibit lower levels of line emission and much smaller line velocity widths (Hartmann 1998) . Although Hα is one of the most sensitive indicators of accretion in the low-mass, classical T Tauri stars (CTTS) (see , Muzerolle et al. 2003a , it is also the brightest nebular emission line, and is highly variable spatially. However, precisely because CTTS generally exhibit such broad Hα emission profiles, it is possible to find the Hα signature of accretion using high spectral resolution to detect the broad wings at velocities widely different from those characteristic of the H II region.
The ONC is also a prime target for studying the kinematics of a very young cluster, with a view toward constraining mechanisms of cluster formation. In addition, this populous young cluster has been used as an important benchmark for understanding the evolution of stellar angular momentum (Herbst et al. 2000 (Herbst et al. , 2002 Stassun et al. 1999; Rhode, Herbst, & Mathieu 2001) . High spectral resolution is necessary to measure the small radial velocity shifts about the cluster mean and modest rotational line broadening of most young late-type stars in this cluster.
In this paper we report preliminary observations of ONC stars using the Hectochelle multifiber spectrograph ) on the 6.5m MMT on Mt. Hopkins, Arizona. In limited engineering observing time we obtained spectra to study kinematics and rotation in the cluster, and to measure emission line profiles indicative of accretion, achieving reasonable to good signal-to-noise values for 237 objects. We were able to identify approximately 93 certain CTTS, 62 WTTS (objects with narrow Hα), 43 possible CTTS (Hα broader than typical WTTS and nearby nebular emission, but not clearly as broad as in typical CTTS), and 39 possible WTTS. Using our identification of accreting stars, we re-examine the utility of Ca II infrared triplet emission and K-band excesses for detecting accreting disks in the ONC. We also present Hα profiles for 70 CTTS for which the nebular emission could be corrected or ignored. We also present initial radial velocities for 79 stars, suggesting that the radial velocity dispersion in the central region is of order 1.8 km s −1 or smaller, at least for the relatively bright population studied here. Finally, we present rotational velocities for approximately 130 stars, 40 of which were initially studied by Rhode, Herbst, & Mathieu (2001) , and with whom we find good agreement. These results represent the initial step in a long-term investigation of stellar properties, kinematics, and accretion in the ONC.
Observations
Hectochelle is a fiber-fed multi-object echelle spectrograph, fed by a robotic fiber positioner, and mounted at the Cassegrain focus of the MMT Fabricant et al. 1994 Fabricant et al. , 1998 . The positioner is shared between a moderate dispersion spectrograph, Hectospec (Fabricant et al. 1994) , and Hectochelle. The optical fibers are 250 microns in diameter, and subtend approximately 1.5 arcsec on the sky at the plate scale of the MMT in its F/5, wide field configuration (170 microns/arcsec). The diametral field of view of the robot positioner is 1 degree.
Hectochelle can take up to 240 simultaneous spectra consisting of single echelle orders; order separation is achieved with interference filters. The spectral orders are approximately 150Å wide near Hα. The predicted resolution is R∼32,000-40,000 and the efficiency of the spectrograph, exclusive of losses in the telescope, is estimated to be 6-10%, depending on location within an order and the order selected. The design resolution has been achieved; however a failure of the reflective coatings on the Hectochelle collimator and camera mirrors reduced the efficiency during the data taking for this paper. The total efficiency, including the losses at all points in the optical train, was approximately 4% in the diffractive order containing Hα. (The mirrors will be recoated during the summer of 2004.)
The first set of observations was taken on the night of 8 Dec 2003. Three exposures of 15, 30, and 30 minutes were taken in the spectral order centered on Hα. Due to time constraints, only 15 minute exposures were taken in spectral orders centered on 6700Å and 5890Å. For these observations, we selected a total of 146 stars in the ONC member list from Hillenbrand (1997) , plus an additional sample of 40 stars from the 2MASS All Sky Survey (Cutri et al. 2003) . The 2MASS objects were selected by the positioner programmer according to their K magnitudes. The Hillenbrand sample was selected from a list ordered in brightness, and was otherwise unbiased with respect to previous attempts to find accretion signatures. Almost all of the Hillenbrand sample stars were within 15 arcmin of the ONC center, corresponding to a radius ∼ 2 pc at a distance of ∼ 470 pc. The 2MASS candidates were located all around this sample, filling a field of ∼ 27 arcmin radius.
The second set of observations consisted of three 15 minute exposures in the Hα order on 10 March 2004. A total of 150 stars from Hillenbrand (1997) were targeted, about 25% of which had been observed in December. An additional 15 minute exposure was taken with an offset of 20 arcsec north in an attempt to make some subtraction of the nebular emission lines (principally Hα and N [II] at 6548 and 6583Å).
The spectra were reduced with standard IRAF 7 tasks. The initial setup in December 2003 yielded very weak Thorium-Argon comparison lines, not sufficient to produce an accurate wavelength scale. The wavelength calibrations for these data were estimated from nebular emission lines. This procedure does not yield accurate radial velocities but is adequate for analyzing the broad stellar line profiles. For the March 2004 data, the Thorium-Argon lamps were bright enough so that accurate wavelength solutions in the Hα order could be obtained, permitting the measurement of radial and rotational velocities. Table 1 lists the objects observed in December 2003, along with the 2MASS identifications and the spectral types from Hillenbrand (1997) , CTTS/WTTS classification, Hα and Li I equivalent widths, and other comments. Hillenbrand (1997) , and the measured velocities.
Results

Hα signatures of accretion
As noted in the introduction, magnetospheric accretion yields emission lines with very large velocity widths, usually greater than ± 100 km s −1 (Hartmann 1998) . White & Basri (2003) showed that Hα full widths at 10% > 270 km s −1 are good indicators of accretion independent of spectral type (see also Bonnell et al. 1998) . Nebular emission in the ONC is generally much narrower than this, making it possible to infer accretion with high-resolution spectra. It is much more difficult to detect the chromospheric emission of WTTS, which can only be done if the nebular emission is relatively weak near the star. Given that the data in the two runs had different sets of sky spectra, the analysis is slightly different in the two cases. In the case of strong nebular emission with very weak spectra, we cannot distinguish weak broad stellar Hα from wings of the nebular lines, so we have tried to be conservative in citing detections of accretion. We therefore distinguish between certain detections of broad Hα as identifying secure CTTS. In other cases we are not certain whether the broad line is stellar or merely wings of the nebular emission, and we call these possible CTTS. Conversely, in some objects, the nebular emission is relatively weak and the stellar photospheric continuum strong, and it is obvious that there is no broad stellar Hα. We refer to these objects as certain WTTS. This leaves objects that we identify as possible WTTS, and "noisy" systems with low signal that are impossible to classify.
In the initial December 2003 observations, we did not attempt to take independent "sky" exposures, and had only the randomly placed "sky" fibers for analysis. The spatial variability of nebular emission precludes a direct subtraction of the sky emission using these fibers. We found that the maximum FWHM of the Hα emission at any of the sky positions was ∼ 0.7 − 0.8Å. We therefore conclude that profiles with emission at much larger velocities are stellar and are signatures of accretion. In some cases the nebular line widths are much smaller, < 0.6Å, and we can detect smaller line widths. There are as well some regions in the field where the nebular emission exhibits a double peak, making the identification of weak objects even more difficult. Therefore, each star is classified after comparing its Hα emission with that of all the closest sky templates, to detect if the emission could have been produced by a similar background.
In cases of very broad Hα emission with good signal-to-noise spectra, it is possible to distinguish the narrow nebular component added to the very wide stellar component. For the December data we fit a model composed of several Gaussians to each spectrum, in order to subtract then the Gaussian fit of the narrow nebular component. A similar method has been used before for deblending spectral lines composed of narrow and wide components by . Although none of the components is exactly Gaussian, this procedure works moderately well for many of the broad CTTS detected (see Figures 1, 2 , & 3). We used IRAF task fitprofs in the IRAF package noao.imred.specred to fit two or three Gaussians to each spectra, providing a starting model with the centers, flux at the peak and equivalent width (EW) of each one of the visible components of the spectrum. All these values were previously measured using task splot in the same package. The program provides a fairly accurate model fitting the whole spectrum in the Hα region to a set of Gaussians plus a continuum level. We only use the Gaussian component associated to the narrow emission, which is identified with the background nebular emission, and subtract it from the real spectrum (Figures 1, 2, & 3) .
Out of a sample of 156 spectra in the December 2003 data with good signal to noise, we identify 63 CTTS and 33 WTTS with reasonable confidence. Additionally, we classify another 37 stars as "possible CTTS" and another 23 as "possible WTTS". These identifications are given in Table 1 , and the profiles for which we could subtract most of the sky emission are displayed in Figures 1,  2 , & 3 as thick lines, with the original spectra and their estimated sky Gaussian profiles shown by the thin and dotted lines, respectively.
For the March 2004 run, we took a "sky" spectrum, offsetting the telescope 20 arcsec north with the fibers in the same position. Given the spatial variability of the nebular emission and its strength, subtracting this "sky" spectrum does not yield good results in many cases. However, we were still able to identify 30 CTTS and 29 WTTS, with another 7 possible CTTS and 15 possible WTTS, in addition to the stars previously identified in the Hillenbrand et al. (1998) based on near-IR excesses, and with the results of Muench et al. (2001) , who estimate a frequency of disks larger than 50%. This frequency of accretion disks is also similar to that in Taurus (Kenyon & Hartmann 1995) .
Once the nebular emission was subtracted, we obtained the Equivalent width (EW) of the lines. We measured the line flux using IRAF task splot, and the continuum flux from the fitprofs model (for the 2003 data) or measured directly from the spectrum with splot (for the 2004 data). The resultant equivalent widths are given inÅ (Tables 1 & 2) .
As might be expected, the agreement of equivalent widths measured in December and in March is much poorer than that of simple classification as CTTS or WTTS. In particular, the comparisons between December/March equivalent widths (inÅ) were particularly poor for: JW 91, -31/-11; JW 50, -152/-60; JW 940, -4.6/-1; JW 911, -33/-62; JW 980, -75/-24. Although these objects are variable, much of the discrepancy could be due to difficulties of measurement. Our Hα equivalent widths should therefore be regarded with caution, with a preference for adopting the sky-subtracted values of the March 2004 observations. The Hα profiles of CTTS are often asymmetric, showing in many cases blue-shifted emission and red-shifted absorption that can be explained with the magnetospheric accretion models (Calvet & Hartmann 1992; Edwards et al. 1994; Hartmann 1998) . The red-shifted absorption due to infall is not always detected; models show that this feature is highly dependent on geometry of the flow and on the inclination at which the system is observed (Hartmann, Hewett, & Calvet 1994; Muzerolle, Calvet, & Hartmann 2001) . Blue-shifted Hα absorption, produced in winds, is strongly correlated with high accretion rates (Edwards et al. 1994; Hartmann 1998) . We have detected these signatures for some stars in our sample spectra, which are listed as PC (P Cygni profiles, wind-dominated) or IPC (Inverse P Cygni profiles, infall) in Tables 1 & 2 . In total, we detected 26 stars showing IPC, and 18 with a PC profile. Some variability in the profiles is detected. For example, JW 74 and JW 911 showed much clearer high-velocity blue-shifted absorption in March than in December, and JW 460 showed blue-shifted absorption in December but clear red-shifted absorption in March.
Herbig-Haro emission in JW 868
The spectrum of JW 868 deserves special comment. As shown in Figure 7 , the Hα and [NII] emission lines are extremely strong; most remarkably, they exhibit emission blue-shifted to very high velocities. The [N II] λ6583 profile suggests that this emission extends out to at least −650 km s −1 ; the Hα profile is consistent with this estimate, though it clearly runs into the [N II] 6548Å line. The profile shapes are difficult to interpret near central velocities because of the strong nebular emission in the region, which also renders it difficult to estimate true equivalent widths; however, we can state that the [N II] λ6583 line has an emission equivalent width larger than 16Å, which is extremely unusual for a T Tauri star. Thus, we conclude that we are basically detecting a HerbigHaro object, for which such large [N II] emission is likely, although the velocity widths are also quite large for an HH object (see, e.g., Hartigan, Raymond, & Hartmann 1987) .
It is difficult to be certain that this HH object is associated with JW 868 in such a crowded region as the ONC. An association might be more likely if it could be shown that JW 868 is a rapid accretor. In principle, one can infer something about the stellar accretion rate by measuring the continuum "veiling" of photospheric absorption lines (Hartigan et al. 1991) . Inspection of the stellar absorption lines suggests that the veiling in JW 868 might be appreciable, with around half of the continuum flux near Hα coming from accretion, not the stellar photosphere. However, we are reluctant to make certain estimates of veiling from our data, because of instrumental problems that yielded a significant amount of stray light on the CCDs, with a resultant uncertain subtraction of this extra emission. It is clear, however, that in the future we will be able to use Hectochelle to measure veiling and thus provide at least additional rough estimates of accretion rates for ONC stars (especially in the red, where the nebular continuum is much weaker).
Another possibility would be that we are detecting the extended emission from a nearby HH object. We have inspected the 2MASS catalog (Cutri et al. 2003) (Hernandez et al. 2004 in preparation) , which have disks. This object could be responsible for the HH emission lines that we observe over the JW 868 spectrum, although this explanation needs to be confirmed with further observations.
Li 6707Å absorption and membership
Lithium absorption at 6707Å is an indicator of the youth of stars with later spectral types (Randich et al. 2001) . Lithium is depleted in low and intermediate (K-M) mass stars by the ages of 30-50 Myr (Randich et al. 2001; Hartmann 2003) , so in general it can be used to distinguish the young cluster members from background and foreground stars.
Due to the time limitations during these engineering runs, we could only take spectra in the Lithium region during the 2003 observations. The exposure time was only 900 sec, which did not yield enough signal to noise to measure Li absorption in many spectra. Nevertheless, for most of the stars in our sample, Li was detected and its EW was estimated using splot task in IRAF, although in some cases the signal-to-noise ratio was not high enough for very accurate measurements. The EW are shown in Table 1 . Since most of our 2003 sample was taken from Hillenbrand (1997) and consists of confirmed cluster members with 95 or 99% certainty from proper motions, the use of Lithium as a discriminant of non-members is not strongly required. Nevertheless, no obvious contradiction with the membership stated in Hillenbrand (1997) was found, although Li could not be detected in all the cases due to poor signal to noise.
For the other 40 stars that were selected from 2MASS survey in the December observations, no membership probabilities are available, so here Lithium absorption plays a more important role. Since the stars from 2MASS were systematically fainter than those taken from Hillenbrand (1997) , nearly half of the spectra taken with this reduced exposure time did not have enough signal to noise for further study. Of the 22 spectra from the 2MASS selection with enough signal to noise in the Hα region, 8 of them (3 WTTS, and 5 CTTS) show clear Lithium absorption, so they can be classified as young stars. In addition, 7 objects show strong Hα, and are thus young stars as well. These 2MASS-selected young stars lie to the East, at a distance up to ∼ 27 arcmin from the center of the ONC, and about ∼ 12 arcmin or less from the Hillenbrand members. This suggests that they are ONC members (Mandel & Herbst 1991) . Membership of the remaining objects from 2MASS is more problematic, since the narrow Hα line might be of nebular and not stellar origin, so no comments about their membership can be done at this point. As a final comment, there are 5 of the low signal to noise objects that show significant 2MASS excess (see Table 1 , where excesses are denoted as a "nIR" comment). Although no information about their Hα nor other lines is available from the Hectochelle spectra, the excess could be indicative of ongoing accretion (Meyer, Calvet, & Hillenbrand 1997) , so they are interesting candidates for further studies.
He 5876Å and Na I profiles
The He I emission line at 5876Å is another feature that has been used to characterize accretion processes . This line shows a narrow and a broad component, and the broad emission is indicative of accretion . We checked the presence of broad He 5876Å emission in our targets. In most of the cases, the reduced exposure time did not allow us to obtain enough signal-to-noise to measure equivalent widths, but the line was detected in some of the brightest objects. It was noticeable that very broad lines were strongly correlated with the presence of very broad Hα, as expected (see Table 1 ). This line could be used to distinguish between the probably CTTS and probably WTTS in case of uncertain sky subtraction, although in this study, due to the short exposure times and low signal to noise, this feature can not be fully used in most of the cases. As in the case of observing Li 6707Å, this is an important point to consider for further observations. Typical broad He 5876Å profiles are displayed in Figure 8 . This figure shows the Na I lines as well, which are also produced in the magnetospheric infall zone and show evidence of accretion.
Radial and rotational velocity distributions
In Table 2 we present the results for the radial and rotational velocities of the stars observed in March 2004. These measurements were made using the cross-correlation routine xcsao in the IRAF saotdc package. The position of the cross-correlation peak yields the radial velocity (see, e.g., Tonry & Davis 1979) , while the width of the cross-correlation peak can be related to the rotational velocity using the techniques described in Hartmann et al. (1986) . We used a non-member, slowly-rotating K star in the field as the template, which yielded good correlations for our target stars. Hα and NII regions were excised before correlation. Error estimates are based on the signal-to-noise values of the cross-correlation peak and its intrinsic width (see Hartmann et al. 1986 for details).
Of the 150 targets in the March data, 79 objects yielded a cross-correlation with a signal-tonoise of R ≥ 10; 133 yielded R ≥ 4.0. For most of these objects, which are slow rotators, the estimated velocity error is roughly ∼ 1 km s −1 at R ∼ 10 and ∼ 2 km s −1 at R ∼ 4 (the rapid rotators have bigger errors, but generally have poor R-values). Figure 9 shows the central region of the resulting velocity histogram. Gaussian fits were made at ±7 km s −1 from the mean cluster velocity for both R ≥ 10 and R ≥ 4 samples (i.e., between relative velocity bins of −14 km s −1 and 0 km s −1 ). The mean velocities for the two samples differ only by about 0.3 km s −1 , which is consistent with the observed dispersion and number statistics. The velocity dispersions of the two samples estimated in this way are ∼ 1.78 km s −1 and ∼ 2.27 km s −1 , with the lower-R sample having the larger dispersion. The Gaussian "fits" suggest that the observations may have a slightly sharper "core"; the velocity distribution is not Gaussian at larger velocities, where widely-offset objects are found. There may be a zero point shift in radial velocity of the standard of up to 2 km s −1 , which could introduce a similar constant offset in the absolute radial velocities of the ONC stars but would not affect any conclusions about velocity dispersions. We will refine the zero point from future observations.
To put these results in context, the estimated dispersion in proper motion for the Orion Nebula cluster from the Jones & Walker (1988) study is σ ∼ 2.5 km s −1 . Both the JW study and the study by van Altena et al. (1988) indicate that the brighter stars (I ≤ 11, R ≤ 12) (which constitute the majority of the current sample) have a smaller velocity dispersion, σ ∼ 1.6 km s −1 ; our results are in good agreement.
Six objects have either large velocity offsets (LV) suggesting that they are single-lined spectroscopic binaries (SB1s) or non-members. The cross-correlation results indicate that three systems -JW 239, JW 80 (a proper motion non-member) and JW 1049 are new double-lined binaries (SB2s) (see Table 2 ). Within our sample, Rhode, Herbst, & Mathieu (2001) previously found that JW 50, and JW 961 were SB2s. Figure 10 shows a comparison of the rotational velocities measured here and those of Rhode, Herbst, & Mathieu (2001) for stars in common. The agreement is good, within error limits, except for a few objects which may be unrecognized SB2s. Rhode, Herbst, & Mathieu (2001) estimated that their lower limit for detecting rotational velocities was v sin i ∼ 11 km s −1 . As we have higher spectral resolution (a resolving power of ∼ 34,000 vs. 21,500 for Rhode, Herbst & Mathieu 2001) , we estimate that we can detect rotation down to v sin i ∼ 6 − 7 km s −1 for spectra with high signalto-noise. Our result (Table 2) seems to indicate that a significant number of ONC stars have such low rotational velocities, suggesting further studies of a broader ONC sample would be useful.
Discussion
Other indicators of accretion
In some cases the presence of accretion disks can be inferred from near-IR color excesses (Meyer, Calvet & Hillenbrand 1997 , and references therein). The near-infrared excesses of most T Tauri stars are the result of heating by the radiation from the central star (Muzerolle et al. 2003a ). The K-band excess (i.e., calculated as H-K color) in particular is sensitive to inclination and to the size of the hole in the inner disk (see Muzerolle et al. 2003a for additional discussion).
All but 11 of the 146 stars selected from Hillenbrand (1997) Tables 1 and 2 ). The J-H vs. H-K diagrams for the objects are shown in Figure 11 , for the objects from Hillenbrand (1997 Hillenbrand ( ) observed in 2003 Hillenbrand ( and 2004 Figure 12 , for the 2MASS objects from the 2003 run. We also display the standard sequences for main sequence stars and for the giant branch, and the CTTS locus for a star of spectral type K7, as well as the reddening vectors (Bessell, & Brett 1988; Meyer, Calvet, & Hillenbrand 1997) . Stars without disks and those stars with holes or substantial dust settling in the inner disk should lay along the main sequence tracks; stars with disks should deviate along the CTTS locus.
As shown in Figures 11 and 12 , the correlation between near-IR colors and the selection based on Hα emission is very consistent, within the 2MASS errors, taking into account that some CTTS may not show near-IR excess due to the geometry and properties of their disks and/or orientation (Muzerolle et al. 2003a) . About five objects among the Hillenbrand (1997) sample show anomalous colors out of the main sequence and CTTS locus (see Figure 11) . We examined these objects closely, finding that their 2MASS colors have large errors (sometimes bigger than 0.1 mags in each color). In Tables 1 and 2 , we attach the label "nIR" to objects consistent with large excesses and the CTTS locus (selected empirically from the Figure, using the criteria J − H > 0.7 and J − H < 0.38 + 1.53(H − K), which basically selects the objects above the main sequence and with colors consistent with reddening from the CTTS locus. This selection, although rough, gives results consistent with the CTTS/WTTS classification.
We next comment on the effectiveness of the ∆(I − K) index as an indicator of accretion. As discussed above, the K band excess can be used to determine the presence of circumstellar disks (Hillenbrand 1997; Hillenbrand et al. 1998) . For low mass stars, the I optical color is the less affected by both reddening and circumstellar disks, and K magnitudes are readily available, so Hillenbrand et al. (1998) defined a ∆(I − K) index, corrected for reddening and spectral type, in order to quantify this excess. A complication is that T Tauri stars are highly variable with periods of days (Hillenbrand et al. 1998; Rhode, Herbst, & Mathieu 2001) , so the use of non-simultaneous photometry in I and K can add more uncertainty. The ∆(I − K) index is also variable depending on the accretion rate and the size of the inner hole, and becomes less sensitive for the later spectral types (Hillenbrand et al. 1998 ).
Comparing the classification based on Hα broad emission with the ∆(I − K) index given in Rhode, Herbst, & Mathieu (2001) (Figures 13 and 14) , we find that, although this index is fairly efficient in the case of strongly accreting CTTS, there is a significant overlap mainly for weak accretors. This could be suggestive of the high dependence of the near-IR excesses on the presence of inner holes, or dust settling in the disk, effects that have been pointed out by Hillenbrand et al. (1998) . Even though imposing ∆(I − K) > 0.5 to detect CTTS is mostly safe (all the objects over this limit, except one, are CTTS), there is a significant fraction of CTTS with a value of 0 < ∆(I − K) < 0.5 which would be missed by this criterion, since more than 1/3 of the stars in this region are CTTS. We find that measurements of Hα can resolve this near-IR overlap between the less-extreme CTTS and WTTS.
The CaII Infrared Triplet
The CaII IR triplet (8498Å, 8542Å and 8662Å) has been used to determine the presence of accretion disks in low and intermediate mass stars (Hillenbrand et al. 1998; Rhode, Herbst, & Mathieu 2001) . These lines show broad and narrow components; and the broad components, produced in the magnetosphere of the stars , are found in highly veiled (and thus, accreting) stars Hillenbrand et al. 1998) . The CaII triplet lines are good indicators of accretion except in case of weakly accreting CTTS . They have been used in combination with ∆(I − K) in order to clarify the limiting region where there is an overlap between CTTS and WTTS (see below), although it was found that even this combination is unable to detect all the accretion disks (Hillenbrand et al. 1998 ).
Comparing the values from Hillenbrand et al. (1998) used in Rhode, Herbst, & Mathieu (2001) for classifying CTTS and WTTS with our measurements of Hα equivalent widths, we see that, although there is a common trend, there is considerably overlap, even for some of the strongest Hα values (Figure 15 ). Although the result of combining CaII measurements and ∆(I − K) leads to a fairly efficient accretion disk detection, it leaves some of the CTTS (mainly, the not so strong accretors) undetected, which the study of Hα can reveal.
Rotational Velocities of CTTS and WTTS
Another long standing question about young stars is related to the evolution of their angular momentum. Young stars are rapid rotators (Hartmann 1998) , and usually they show rotational periods of days (Mandel & Herbst 1991; Attridge & Herbst 1992; Choi & Herbst 1996; Stassun et al. 1999; Herbst et al. 2000) . Several models postulate that accreting stars may be locked to their disks via their strong magnetic fields channeling the accretion (Shu et al. 1994; Hartmann 2002) . This would result in slower rotation velocities for CTTS, compared to WTTS which have no inner disks, and some observations suggested that differences up to a factor of two could be found in rotational velocities of CTTS versus WTTS in Taurus (Edwards et al. 1993) . But the final answer remains unclear, since several other studies have so far found no significant variations between rotational velocities of CTTS and WTTS in the ONC (Stassun et al. 1999; Rhode, Herbst, & Mathieu 2001) . Since the classification of stars as CTTS or WTTS can be a problem, here we use our classifications.
We examined only those stars classified as certain CTTS and certain WTTS, to study the distribution of rotational velocities in each class. We use both the rotational velocities provided in the literature (Rhode, Herbst, & Mathieu 2001) and the rotational velocities that we obtained using the Hectochelle spectra. Our CTTS versus WTTS classification is different from that of Rhode, Herbst, & Mathieu (2001) , so our analysis using the rotational velocities given in Rhode, Herbst, & Mathieu (2001) suggests a different result (Figure 16 ). We performed a 2-sided KS test, finding significant difference between the two distributions (confidence level 0.004). This seems to be due to the fact that in Rhode, Herbst, & Mathieu (2001) some of the stars claimed to be WTTS were in fact CTTS, since using near-IR indices for classification can lead to a very important (up to 30%) contamination of CTTS in the assumed WTTS region (see overlap in Figure 13) . We repeated the test using the velocities available for the 2004 sample (see Figure 17) finding a similar result to that of 2004 (KS test gives a 0.03 probability that the two distributions come from the same sample). The classical accreting stars have rotational velocities that are in general lower than the WTTS velocities, since the WTTS show a long tail in the region toward higher velocities that is only scarcely populated by the CTTS. Although many WTTS do show small rotational velocities similar to these of the CTTS, our results suggest some differences in the evolution of the angular momentum for CTTS and WTTS. These results are in agreement with the studies in Choi & Herbst (1996) and Herbst et al. (2002) , in which significant differences in the rotational periods of CTTS and WTTS suggest the importance of disk locking. Nevertheless, further analysis is necessary to confirm this result.
Summary and Conclusions
We present the results of the first high-resolution spectra taken with the Hectochelle spectrograph during two engineering observing runs in December 2003 and March 2004. We obtained a set of 237 good signal to noise spectra of a sample of stars in the ONC, containing both previously studied cluster members (Hillenbrand 1997) and additional stars from the 2MASS catalog. These spectra enabled us to identify accreting T Tauri stars using Hα profiles, complementing or improving upon other methods for detecting accretion. Despite the limitations in the available sky spectra, we were able to distinguish the presence of a broad Hα component and to subtract the narrow nebular background emission from the spectra with broad Hα. From the measurement of Hα lines, we find that approximately 65% of stars in ONC (within limits 40%-80%) are active accretors, consistent with the results of Hillenbrand et al. (1998) . We also found 15 new members taken from the 2MASS catalog, 8 of them from the Li 6707Å absorption line , and 7 from their strong Hα emission.
We obtained radial velocities for a subset of 79 stars, finding that the radial velocity dispersion is ∼ 1.8 km s −1 or smaller for the bright population. This is consistent with former studies of dispersion in proper motion for the ONC (Jones & Walker 1988; van Altena et al. 1988 ).
With our more accurate distinction between CTTS and WTTS, we have revisited the issue about differences in rotational velocities between CTTS and WTTS. Using the rotational velocities calculated by Rhode, Herbst, & Mathieu (2001) , and our Hα classification, and using the velocities calculated from the set of 2004 spectra, we made a KS test comparing the distribution of rotational velocities for the CTTS and WTTS, finding that there are important differences in the rotational properties of accreting and non-accreting stars. This could suggest disk locking reducing the velocities of the CTTS (Shu et al. 1994; Hartmann 2002) and agrees with previous results in ONC (Choi & Herbst 1996; Herbst et al. 2002) . This work, although based in a very limited data, shows the power of Hectochelle for the study of young clusters, both for the identification of young accreting and non accreting stars in different stages of their evolution, and for the studies of cluster kinematics and structure.
A. APPENDIX: High Resolution Spectra of Proplyds in ONC
The presence of photoevaporating objects visible in the bright HII region in the ONC had been established clearly, based on HST observations (Henney & O'Dell 1999) . The disks of young stars close to very massive O-type stars (as the ONC Trapezium central stars) can be photoevaporated due to the far and extreme UV radiation from the massive star. The evaporation of the disk produces an irregular extended shape, usually defined as a cometary shape, with the tail pointing away from the O star O'Dell & Wong 1996) . We have identified 7 of the objects of the run in 2003, and 8 in the run of 2004, among the proplyds given in the literature. These are: 064-705: classified by O'Dell & Wong (1996) as a circular semistellar object, referred as well by Hillenbrand (1997) as a K6 type proplyd. It is a CTTS with a blue-shifted wind, and with clear Li 6707Å. The wind is indicative of very active accretion (Edwards et al. 1994 ), and we can corroborate the presence of a very remarkable accretion disk from its 2MASS colors, since this star shows a very important near-IR excess completely consistent with the CTTS locus (Meyer, Calvet, & Hillenbrand 1997 ). Dell & Wong (1996) as an object with a round head plus a tail, referred as well by Hillenbrand (1997) as a M4 type proplyd. Our Hα classification denotes it as a possible WTTS, Li is not well detected due to low signal-to-noise. The weak Hα could be due to a poor signal-to-noise because the object is very faint for the exposure time of the spectra, low mass accretion rate, or it could also suggest that the evaporating disk shows an inner hole and has already ceased accretion processes. Hillenbrand et al. (1998) noticed that some of the objects classified as proplyds by O'Dell & Wong (1996) did not show near-IR excess, which could be as well indicative of the presence of an inner hole; the 2MASS colors are consistent as well with the lack of an at least detectable disk. Dell & Wong (1996) as a circular object, present in Hillenbrand (1997) list as a K3-K7 proplyd. Shows strong Hα emission characterizing a CTTS, and Li absorption. Li absorption is particularly broad, which has been referred as a characteristic of proplyds by Henney & O'Dell (1999) . Its 2MASS colors are consistent with the presence of an accretion disk. Dell & Wong (1996) as an elongated and diffused object, described in Hillenbrand (1997) as a M0 proplyd. It shows strong Hα emission, and Li absorption, but no 2MASS counterpart was found. Dell & Wong (1996) as an elongated, diffused irregular object. More references are given in Bally et al. (1998) and Hillenbrand (1997) , and its spectral type is M2.5. We detect strong Hα of a CTTS. Li was not detectable in this faint star. 242-519: described by O'Dell & Wong (1996) as a round object plus a tail, referred by Hillenbrand (1997) and classified as a K4-K5 star. We detect strong Hα that characterizes it as a classical T Tauri, but we cannot infer the presence of a disk from the 2MASS colors, rather consistent on the other side with some error in the spectral type and/or extinction. Li absorption is detected as well. Dell & Wong (1996) as a round object plus a tail, referred by Hillenbrand (1997) as a M4.5 star. We are able to detect strong Hα typical of a CTTS, but again Li absorption is not detectable for this very faint star. Nevertheless, the presence of an accretion disk stands clear from the 2MASS photometry, consistent with a very strong near-IR excess within the CTTS locus. 143-425: described by O' Dell & Wen (1994) as an object with a round head, and by O' Dell & Wong (1996) as a round head plus tail. Hillenbrand (1997) classifies it as a K7 star, and according to its Hα, it is most likely a CTTS. No excess is detected in the 2MASS colors. Dell & Wong (1996) to be a circularly symmetric proplyd, and it has a K3-K7 spectral type (Hillenbrand 1997) . It shows very strong Hα with a P-Cygni profile, and 2MASS excess consistent with the CTTS locus. Dell & Wong (1996) as a circularly symmetric object. Hillenbrand (1997) gives a late-G spectral type, and our observations reveal a CTTS showing inverse P-Cygni profile in Hα. Dell & Wong (1996) as a circularly symmetric object. The spectral type in Hillenbrand (1997) is M1, and we find very strong Hα emission, characteristic of a CTTS, with P-Cygni profile. Dell & Wong (1996) as a circularly symmetric object. According to Hillenbrand (1997) , its spectral type is K0-K2, and our observations classify it as a CTTS, which is supported by the presence of an important 2MASS excess, consistent with the CTTS locus. Dell & Wong (1996) as an irregular object. Hillenbrand (1997) gives a spectral type G8-K2, and our Hα spectra does not allow us to classify it as CTTS or WTTS. Dell & Wong (1996) as an elongated object with a well-defined boundary. Hillenbrand (1997) gives a K3 spectral type, and its Hectochelle spectrum suggest it to be most likely a CTTS. 224-728: described by O' Dell & Wong (1996) as an object with round head plus tail. Its spectral type is M0.5, according to Hillenbrand (1997) , and the classification according to Hα is uncertain, not showing any 2MASS excess.
4596-400: classified by O'
106-156: classified by O'
205-330: classified by O'
184-427: referred by O'Dell & Wen (1994) & O'
224-728: described by O'
106-156: cited by O'
140-1952: cited by O'
128-044: described by O'
171-334: described by O'Dell & Wen (1994) & O'
191-350: classified by O'
218-324: classified by O'
One additional remark that we find in the seven proplyds from the 2003 run is that they all show very strong He 5876Å emission line. The strength of the He 5876Å line seems to be correlated with the nebular emission, being particularly strong in the cluster center, where all these proplyds are. These results are summarized in Table 3 . Fig. 1 .-Sky-subtracted spectra of broad-lined CTTS from December 2003. All spectra for which a correct sky subtraction could be done, plus some of the typical WTTS spectra, are displayed here. The thin line is the unsubtracted spectrum, the dotted line is the Gaussian fit to the narrow nebular component, and the thick line is the resultant spectrum after the subtraction of the fitted nebular component. Numbers indicate the star JW ID in Hillenbrand et al. (1998) . New stars from the 2MASS survey are designed with letters: A = 05343856-0547350, B = 05334668-0523256, C = 05334167-0524042, D = 05350333-0456430, E = 05350945-0457117. Meyer, Calvet, & Hillenbrand (1997) . Stars are de-reddened using their individual A V given in the Hillenbrand (1997) tables. Reddening vector (calculated with the standard reddening law) is displayed at the ends of the CTTS locus, with an X to denote an extinction of A V =5 magnitudes. It is remarkable the agreement between our spectral selection of CTTS and the near-IR excess that defines the CTTS locus for the accreting objects. Fig. 12 .-2MASS near-IR color color diagram for the sample of stars taken from 2MASS survey (Cutri et al. 2003) . Symbols as in Figure 11 . Although many of the stars in this sample were substantially fainter than the Hillenbrand (1997) ones, not allowing a clear Hα selection, we find again a strong correlation between our spectroscopic selection and the presence of an accretion disk. Note that for these stars no A V were available, so the effect of reddening has to be taken into account when studying this diagram. Standard sequences and reddening vectors are displayed as in the previous figure. We explore the accuracy of ∆(I − K) index as studied in Rhode, Herbst, & Mathieu (2001) . Dotted lines represent the limits they discuss (most of the CTTS have ∆(I − K) >0; they define ∆(I − K) >0.5 as a secure limit over which all objects are CTTS). Here we see that the intermediate zone of 0< ∆(I − K) <0.5 contains about 2/3 of WTTS and 1/3 of CTTS, which are not differentiated in Rhode, Herbst, & Mathieu (2001) . Although this index seems to be accurate for the detection of CTTS over the limit of ∆(I − K) = 0.5, it becomes quite unclear under this limit. Symbols are as in Figure 13 . Both Hα EW and the CaII index are used to distinguish accreting from non accreting stars, but Hα avoids the uncertainty in the limiting cases. CaII is taken from Rhode, Herbst, & Mathieu (2001) . Note that positive values of Hα EW and the CaII index correspond to earlier stars, which usually show these lines in absorption and, in the case of young pre-main sequence stars, the absorption is partially filled by the chromospheric and/or accretion emission (Hartmann 1998) . (2001) for CTTS and WTTS, using their velocity values with our CTTS/WTTS classification based on Hα. We differ from the result stated there, since some differences are observed (i.e., the presence of a tail toward larger velocities for WTTS, which is scarcely populated by CTTS) as a result of the presence of an accretion disk. The two-sided KS test gives a probability of 0.4% for the two samples coming from the same distribution. Fig. 17 .-Rotational velocity distribution of CTTS and WTTS. The comparison of the rotational velocities of CTTS and WTTS using the velocities and classification inferred from Hectochelle spectra yields the same result than in Figure 16 . The tail of the WTTS distribution toward larger velocities is present here as well, and although a substantial part of the WTTS population shows velocities similar to the CTTS ones, this tail is suggestive of some differences in the angular momentum evolution. The KS-test gives here a 3% probability for the two samples coming from the same distribution. Hillenbrand et al. (1998) ; comments: Proplyds named using their HST ID number as given in Hillenbrand et al. (1998); Bally et al. (1998) . Winds (denoted PC, or P-Cygni profiles) and infall (denoted IPC, or inverse P-Cygni profiles) detected by asymmetries in Hα profile. Broad or very broad He (written as bHe or very bHe) refers to the detection of the broad component of the He emission line at 5876Å. Low signal to noise spectra are marked with the label lS/N. Hillenbrand (1997) and subsequent updates to electronically-available table; 2MASS identification number; cz, heliocentric radial velocity; R, signalto-noise value of cross-correlation peak (see text); vr, v sin i; type, C= CTTS, W= WTTS, PC= P Cygni profile, IPC= inverse P Cygni profile (see text), NM = non-member from proper motions; EW, equivalent width of Hα inÅ; Sp. type, spectral type from Hillenbrand (1997) Note. -Proplyds presented in our sample (according to the classification in O' Dell & Wen 1994 and Wong 1996) , and their characteristics derived from the Hectochelle spectra and 2MASS near-IR colors.
